"A standard defines a uniform set of measures, agreements, conditions, or specifications between parties (buyer-user, manufacturer-user, government-industry, or governmentgoverned, etc.)" (Spivak and Brenner 2001, p. 16) . Technology standards offer agreed upon, external points of reference to which the physical and performance characteristics of current or future technologies can be compared (Hawkins 1995, Spivak and Brenner 2001) . Of special interest in the ICT arena are anticipatory standards that share three additional characteristics: (1) they are intended to guide future compatibility, or interoperability related to tangible products or systems like 3G systems, or intangible service platforms like Web-Services (David 1995) , or data exchange or process standards (Markus et al 2006, Nickerson and zur Muehlen 2006) ; (2) they are created in international and/or national institutional regulatory contexts that enable industry coordination (Hawkins 1995) ; and (3) they are proprietary or public domain agreements to which different parties have open access in that specifications are publicly available and can be influenced through institutional process (Gabel 1991) . Because of its innovative nature, anticipatory ICT standardization is akin to cooperative, multi-actor research and development and indicative of collective engineering where standard writers create capabilities to displace existing capabilities (David 1995) , and seek new markets (Gabel 1991) .
During the last decade, standards have become increasingly critical in developing and managing ICT services as ICTs have become ubiquitous, heterogeneous, networked, and complex. On the supply side, firms that create de facto ICT standards can seize significant competitive advantage, while firms that are locked out or lag behind face the risk of losing important markets. Similarly, it is increasingly important for firms to cooperate in standard setting to send positive signals about likely winners in the ICT technology and market race, or to design new types of ICT services or products. On the demand side, firms that use ICT face an increasing number of technology options over a broader range of ICT capabilities, which has made the choice and management of standards and associated infrastructures a critical aspect of every day management of IT. The fast pace and expanded scope of ICT standardization has brought new problems to traditional institutional forms of standardizing, increasing uncertainty and generating new opportunities for stakeholders to jockey for position in the standardization game.
Despite the importance of standardization, the IS field has not pursued research on it vigorously. Scholarly discussions are rare, and strong contributions are lacking. Our rough analysis showed in 2002 that roughly 2 percent of published journal papers in the field have dealt with ICT standards during the last decade. Most of this work, moreover, has been descriptive and focused on the content of new anticipatory IT standards, rather than examining processes and factors that explain why and how such standards emerge and diffuse or fail to do so. Notably absent are studies of standardization concepts, processes, the impact of ICT standards on industrial coordination and strategy, or the economics of ICT standards.
To address this void we proposed to Editor-in-Chief Ron Weber in 2002 that MIS Quarterly run a special issue on ICT standards. Our plan was to solicit a diverse set of papers, drawing upon multiple and heterogeneous perspectives covering technical, managerial, behavioral, organizational, and economic aspects related to ICT standardization. We hoped to bring together different research discourses relevant for making sense of standardization, and to stimulate debate on novel and intriguing analyses of ICT standardization that would be publishable in a top IS outlet. Our main goal was to launch ICT standardization as an important IS research frontier that would add significant value to the intellectual capital generated within the IS field, and to bring current standardization scholarship closer to the IS community. Ron accepted the proposal, and at his suggestion, we held a workshop on standards in December 2003 in conjunction with the International Conference on Information Systems in Seattle. This workshop involved competitive review and feedback of 43 submitted papers, of which 32 were discussed in small roundtable groups.
Following the workshop, we continued to solicit submissions until the deadline on March 31, 2004. A total of 46 manuscripts were received. A competitive review process involving at least two full rounds of reviews for many papers resulted in seven accepted papers, for an acceptance rate of 15 percent. The primary criteria for acceptance were a theoretically informed analysis drawn from the extant scholarly literature on standardization, and useful contributions to the goal of stimulating research on standards within the IS field. The associate editors and reviewers of the special issue did an excellent job in selecting and encouraging the seven submissions that were accepted.
Overview of the Content of the Special Issue
The seven accepted papers cover a broad range of topics and approaches relevant for understanding standardization contexts, antecedents, and outcomes. We have organized the papers in an order that starts with papers seeking to explain how standards are created and to identify factors that contribute to specific technical designs or references, followed by papers that analyze standard choice problems, and concluding with papers that investigate standardization and its impacts in particular organizational or industrial settings.
The first paper by James Backhouse, Carol Hsu, and Leiser Silva, titled "Circuits of Power in Creating de jure Standards: Shaping an International Information Systems Security Standard," analyzes the emergence of a global ISO-backed IT security standard from the view point of political persuasion and mobilization. They show how different circuits of power become endemic to the creation of this standard and how its creation both draws upon multiple sources of power and at the same time generates new power bases.
The second paper by Lynne Markus, Charles Steinfield, Rolf Wigand, and Gabe Minton, titled "Industry-Wide Information Systems Standardization as Collective Action: The Case of the U.S. Residential Mortgage Industry," examines conditions under which industry-wide collaborative standards defining data and process elements can be created. They recognize specific collective action dilemmas to standard creation under situations where standard creators are also standard users, but at the same time their use of standards is dependent on the mobilization and support of other stakeholders including small businesses, vendors, or software development organiza- The seventh paper by Ole Hanseth, Edoardo Jacucci, Miria Grisot, and Margunn Aanestad, titled "Reflexive Standardization: Side Effects and Complexity in Standard Making," discusses the contradictory outcomes of standardization efforts at the level of a community of health care organization. Standardized medical care data and processes are expected to provide order, efficiencies, and better informed medical decisions. Due to the complexity of the standardization processes and their environments these efforts are often undermined and increased disorder and less standardized data result. The authors apply ideas from actor network theory and complexity analyses to discuss and reflect upon the contradictory outcomes of health care standardization that they observed.
As can be noted the accepted papers embody a rich variety of approaches to account for standardization processes and outcomes. Studies focusing on standard creation draw mainly upon institutional analyses, power analyses or collective action theory and associated action dilemmas (e.g. prisoner's dilemma). Standards choice draws from economic theories of network effects, path dependency and switching costs. Standards impact embodies theories of how firms at the industry level can mitigate against increased transparency and lower barriers to entry created by open standards, as well as sociological analyses that try to explain why expected benefits of standardization orders did not emerge. The papers overall exhibit a significant variation in levels and unit of analysis, from individual firms to industries to types of standards or standardization outcome, and research methodology, from modeling and simulation to ethnographic studies of standardization processes. This shows how IS standardization research is likely to benefit from multiple research methodologies that also promote cross-pollination of ideas. This special issue testifies that IS standardization is a growing and significant research topic that deserves attention and active theoretical work in years to come. We regard this special issue as a "legitimating" move in making IS research on standards more routine. The selected papers show that bold theoretical developments and rigorous empirical studies are both possible and useful as standardization challenges grow in the IS arena. Several topics, in particular, need increased attention.
• The role of standard development and standardization in architectural design for industry level coordination and service development
• The explanation of standardization process outcomes using multiple theoretical frameworks
• Efforts to combine theories of standard making and choice
• Attention to the organization and structure of social and institutional networks that affect standards content, scope, and diffusion
• Interpretive story telling, linking the creation of standards to the creation of possible future worlds
We hope this special issue sows the seeds of an intellectual movement that will carry out an expanded research agenda on the topic of standardization. This movement need not be limited to routine forms of scholarly discourse, although we have observed the emergence of a dedicated journal in this area. We are encouraged by the results that can be obtained by following the path that we followed in creating this special issue: invite smart people to a temporary open forum and let them figure out what is challenging and interesting, and then select the best papers from the ensuing discussion.
